We study the 
I. INTRODUCTION
Recently, the BESIII collaboration has measured the branching fraction of the D + s decay that involves one of the controversial scalar mesons, a 0 ≡ a 0 (980), given by [1] B(D 
where f D 
Therefore, it is reasonable to infer that the W -annihilation topologies are unlikely to be the dominant contributions to
The nearly equal B(D
) are much larger than the branching fractions of other measured pure W -annihilation decays [1] , such as B(D
more associated with the external W -boson emission processes. We hence find that, via the triangle rescattering diagrams in have compact ss(uū − dd)/ √ 2 and ss(ud) structures, respectively, known as the tetraquark states [3] [4] [5] . The reason is that the a 0 formation is by coupling η and π, without quark annihilation to cause the OZI suppression; from the D + s → ss → η transition, the η meson is able to contain ss, absorbed as part of a 0 . In this report, we will calculate the
→)π 0(+) η decays via the triangle rescattering diagrams, in order to explain
FIG. 2. The triangle rescattering diagrams for (a) D
the recent BESIII observation [1] , as the theoretical support that a 0 can be a tetraquark state. Hamiltonian for the c → sud transition is given by [7] 
where G F is the Fermi constant, V ij the CKM matrix elements, c 
where
2 /N c , with N c the color number. The matrix elements in Eq. (4) are defined as [8] η|(sc)|D
with q µ = (p Ds − p S 0 ) µ and ǫ * µ the polarization vector, where F ± (t) with t ≡ q 2 are the D + s → η transition form factors, and f ρ the decay constant. The F (±) (t) is represented by the double-pole parameterization [8] 
For the strong decays a 0 → ηπ and ρ + → π + π 0 , the amplitudes are presented as
with the strong coupling constants g a 0 ηπ and g ρππ . Subsequently, we obtain the amplitude of the D 
with m
for the final states of (π + , π 0 , η), and the momentum flows (q 1 , q 2 , q 3 ) for (ρ + , η, π 0(+) ) in the triangle loop. In Eq. (8),Â a(b) and
where F a(b) (q 
together with the partial distributions, given in Fig. 3 . To calculate the branching fractions, the cutoff energy has been fixed as Λ = (1.6 ± 0.2) GeV, with the uncertainty to estimate its sensitivity, and the order of (1-2) GeV is commonly used [9, [14] [15] [16] [17] . For our results, the uncertainties consider the contributions from Λ, a 1 , f ρ , and the CKM matrix elements.
Our results of the branching fractions, Eq. (11), agree with the data, Eq. (1). Besides, we
, which agrees with the observation that these twobody decays have equal sizes. In contrast, with the annihilation diagrams, one should have Eqs. (7, 8, 9) , the strong decays of ρ 
IV. CONCLUSIONS
In summary, we have studied the three-body D s → π(a 0 →)πη, the a 0 formation is by taking ss from η andfrom π, which suggests that a 0 has a compact ssqq structure, known as the tetraquark state.
